Differential expression of activin/inhibin subunit and activin receptor mRNAs in normal and neoplastic ovarian surface epithelium (OSE).
Ovarian surface epithelium (OSE) is the tissue of origin for the majority of ovarian cancers. The mechanism underlying the neoplastic transformation of OSE to ovarian cancer is poorly understood. Activin, a member of the transforming growth factor-beta superfamily, has been shown to increase cell proliferation in ovarian cancer cells. The present study was carried out to investigate the expression and regulation of activin/inhibin subunits and activin receptors in normal and neoplastic OSE. Using reverse transcriptase-polymerase chain reaction and Southern blot analysis, the mRNA levels of alpha, betaA and betaB subunits and activin receptor type IIA and IIB were analyzed in normal OSE and the ovarian cancer cell line, OVCAR-3 cells. The alpha and betaA subunits were highly expressed in normal OSE when compared to OVCAR-3 cells. By contrast, betaB subunit was highly expressed in OVCAR-3 cells, when compared to normal OSE cells. Interestingly, activin receptor IIB mRNA levels were significantly higher in OVCAR-3 when compared to normal OSE cells, whereas activin receptor IIA mRNA levels were the same in both cell types. To characterize the growth modulatory role of activin during neoplastic progression, normal OSE and OVCAR-3 cells were treated with recombinant human activin A (rh-activin A). At concentrations of 1,10 and 100 ng/ml, rh-activin A stimulated the growth of OVCAR-3 cells, but not of normal OSE. Treatment with follistatin, binding protein of activin, attenuates the stimulatory effect of activin. To determine whether the growth stimulatory action of activin in the neoplastic OSE is mediated via an autocrine regulatory mechanism, OVCAR-3 cells were treated with rh-activin A in a dose- and time-dependent manner and the expression levels of activin/inhibin subunits and activin receptors were investigated. Treatments with activin increased the alpha and betaA subunit mRNA levels in a dose- and time-dependent manner. However, no difference was observed in levels of betaB subunit, or in activin receptor type IIA and IIB mRNAs following activin treatments in OVCAR-3 cells. Taken together, these results suggest that different levels of activin/inhibin and activin receptor isoforms are expressed in normal and neoplastic OSE cells. In addition, the altered expression of the activin/inhibin subunits, as well as the cell proliferative effect of activin observed in OVCAR-3 but not in normal OSE cells, indicate that activin may act as an autocrine regulator of neoplastic OSE progression.